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APPENDIX I 
CLEAN VERSION OF ALL PENDING CLAIMS 

42. (Twice Amended) \ method of constructing a population of altered heavy chain 
variable region encoding nMeic acids, comprising: 

a) providing visual representations of first and second reference amino acid 
sequences, said first reference amino acid sequence comprising the sequence of a donor heavy 
chain variable region, said dononvariable region comprising i) donor framework regions and 
ii) three donor complementarity-determining regions as defined by the combined definitions of 
Kabat and Chothia; said second reference amino acid sequence comprising the sequence of an 
acceptor heavy chain variable region Comprising acceptor framework regions; 

b) synthesizing i) a first population of oligonucleotides, comprising 
oligonucleotides encoding a modified helavy chain variable region framework region, or 
portion thereof, wherein said modified heavy chain variable region framework region, or 
portion thereof, contains a plurality of charged amino acids at one or more positions when 
compared to said acceptor fi'amework regions of said second reference sequence, wherein said 
framework positions of said modified heavy Ohain variable region that are changed are 
selected from among said acceptor framework positions of said second reference sequence that 
differ at the corresponding position compared to\the donor framework positions of said first 
reference sequence; and ii) a second population ol^oligonucleotides, each encoding at least one 
modified complementarity-determining region, or pWion thereof, wherein said modified 
complementarity-determining region, or portion therebf, comprises a different amino acid at 
one or more positions when compared to the corresponlding donor complementarity- 
determining region amino acid reference sequence, and oVe or more portions of adjacent 
fi:'amework regions which are capable to hybridizing to said^first population of 
oUgonucleotides; and 

c) mixing said first and second populations of oligd^ucleotides so as to create 
overlapping oligonucleotides; and 

d) treating said overlapping oligonucleotides under conditions such that a 
population of altered heavy chain variable region encoding nucleic aVids is constructed, 
wherein each altered heavy chain variable region encoding nucleic acia of said population of 
altered heavy chain variable region encoding nucleic acids encodes for a polypeptide, said 
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poljq^eptide comprising i) a different amino acid at one or more positions when compared to 
said corresponding acceptor framework regions of said second reference sequence, and ii) a 
different amino acid at one or ^ore positions when compared to the corresponding donor 
complementarity-determining rdgion of said first reference sequence. 



43. (Amended) The method 
second reference sequences are 



3f Claim 42, wherein said visual representations of first and 
electronic form. 



r 



44. The method of Claim 42, further comprising the step of (e) coexpressing said 
population of altered heavy chain variable region encoding nucleic acids with a light chain 
variable region encoding nucleic acid so as to produce a diverse population of altered 
heteromeric variable regions. 

45. The method of Claim 42, wherein said synthesizing comprises chemically synthesizing. 



46. The method of Claim 42, wherein said acceptor is human. 

47. (Twice AmendedjSA method of constructing a population of altered light chain 
variable region encoding nucieic acids, comprising: 

a) providing visual representations of first and second reference amino acid 
sequences, said first reference amino acid sequence comprising the sequence of a donor light 
chain variable region, said donor vair^ble region comprising i) donor fi^amework regions and 
ii) three donor complementarity-determiking regions as defined by the combined definitions of 
Kabat and Chothia; said second reference amino acid sequence comprising the sequence of an 
acceptor light chain variable region comprising acceptor firamework regions; 

b) synthesizing i) a first population of oligonucleotides, comprising 
oligonucleotides encoding a modified light chain variable region firamework region, or portion 
thereof, wherein said modified light chain variable regrem fi"amework region, or portion 
thereof, contains a plurality of changed amino acids at onea)r more positions when compared 
to said acceptor firamework regions of said second reference s^uence, wherein said 
fi-amework positions of said modified light chain variable regioirthat are changed are selected 
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from among said acceptok framework positions of said second reference sequence that differ 
at the corresponding position compared to the donor framework positions of said first 
reference sequence; and ii) ^second population of ohgonucleotides, each encoding at least one 
modified complementarity-determining region, or portion thereof, wherein said modified 
complementarity-determining region, or portion thereof, comprises a different amino acid at 
one or more positions when compared to the corresponding donor complementarity- 
determining region amino acid refarence sequence and one or more portions of adjacent 
framework regions which are capabl\ of hybridizing to said first population of 
oligonucleotides; and 

c) mixing said first and secdpd populations of oligonucleotides so as to create 
\^ overlapping oligonucleotides; and 

d) treating said overlapping oli^nucleotides under conditions such that a 
^ population of altered light chain variable regibn encoding nucleic acids is constructed, wherein 

each altered light chain variable region encodimg nucleic acid of said population of altered 
light chain variable region encoding nucleic acias encodes for a polypeptide, said polypeptide 
comprising i) a different amino acid at one or mOTe positions when compared to said 
corresponding acceptor framework regions of said second reference sequence, and ii) a 
different amino acid at one or more positions when compared to the corresponding donor 
complementarity-determining region of said first reference sequence. 

48. (Amended) The method of Claim 47, wherein sai^ visual representations of first and 
second reference sequences are in electronic form. 



49. The method of Claim 47, further comprising the step of (e) coexpressing said 
population of altered light chain variable region encoding nucleic acids with a heavy chain 
variable region encoding nucleic acid so as to produce a diverse population of altered 
heteromeric variable regions. 

50. The method of Claim 47, wherein said synthesizing comprises chemically synthesizing. 
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51. The method of Claim 47, wherein said acceptor is human. 



52. (Amended) A method of cons\ructing a population of altered heavy chain variable 
region encoding nucleic acids, comprising: 

a) providing visual represenmtions of first and second reference amino acid 
sequences, said first reference amino acidVequence comprising the sequence of a donor heavy 
chain variable region, said donor variable rWion comprising i) donor framework regions and 
ii) three donor complementarity-determining \egions as defined by the combined definitions of 
Kabat and Chothia; said second reference amino acid sequence comprising the sequence of an 
acceptor heavy chain variable region comprising, acceptor framework regions; 

b) synthesizing i) a first population of oligonucleotides, comprising 
oligonucleotides encoding a modified heavy chain Variable region framework region, or 
portion thereof, wherein said modified heavy chain Variable region framework region, or 
portion thereof, contains a plurality of changed amino acids at one or more positions when 
compared to said acceptor framework regions of said second reference sequence, wherein said 
framework positions of said modified heavy chain variable region that are changed are 
selected from among said acceptor framework positions W said second reference sequence that 
differ at the corresponding position compared to the donor framework positions of said first 
reference sequence; and ii) a second population of oligonucleotides, each encoding at least one 
modified complementarity-determining region, or portion thereof, wherein said modified 
complementarity-determining region, or portion thereof, comprises a different amino acid at 
one or more positions when compared to the corresponding donor complementarity- 
determining region amino acid reference sequence and one or more portions of adjacent 
framework regions which are capable of hybridizing to said first population of 
oligonucleotides; and \ 

c) mixing said first and second populations of oligonucleotides so as to create 
overlapping oHgonucleotides; and \ 

d) extending said overlapping oligonucleotides with a DNA polymerase under 
conditions such that a population of altered heavy chain variable region\encoding nucleic 
acids is constructed, wherein each altered heavy chain variable region encioding nucleic acid 
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of said population of altered heavy cliain variable region encoding nucleic acids encodes for a 
polypeptide, said polypeptide compr sing i) a different amino acid at one or more positions 
when compared to said correspondir g acceptor framework regions of said second reference 
sequence, and ii) a different amino i cid at one or more positions when compared to the 
corresponding donor complementarity-determining region of said first reference sequence. 

53. (Amended) The method of Claim 52, wherein said visual representations of first and 
second reference sequences are in electronic form. 



54. The method of Claim 52, further comprising the step of (e) coexpressing said 
population of altered heavy chain variable region encoding nucleic acids with a light chain 
variable region encoding nucleic acid so as to produce a diverse population of altered 
heteromeric variable regions. 



55. The method of Claim 52, wherein said synthesizing comprises chemically synthesizing. 



56. The method of Claim 52, wherein said acceptor is hu man. 

57. (Amended) A method of constructing a population of altered light chain variable 
region encoding nucleic acids, comprising: 

a) providing visual representations of first and second reference amino acid 
sequences, said first reference amino acid sequence comprising the sequence of a donor light 
chain variable region, said donor variable region comprising i) donor framework regions and 
ii) three donor complementarity-determining regions as defined by the combined definitions of 
Kabat and Chothia; said second reference amino acid sequence comprising the sequence of an 
acceptor light chain variable region comprising acceptor framework regions; 

b) synthesizing i) a first population of oligonucleotides, comprising 
oligonucleotides encoding a modified light chain variable region framework region, or portion 
thereof, wherein said modified light chain variable region framework region, or portion 
thereof, contains a plurality of changed amino acids at one or more positions when compared 
to said acceptor framework regions of said second reference sequence, wherein said 
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framework positions of said modified light chain variable region that are changed are selected 
from among said acceptor framework positions of said second reference sequence that differ 
at the corresponding position compa|red to the donor framework positions of said first 
reference sequence; and ii) a second population of oligonucleotides, each encoding at least one 
modified complementarity-determinina region, or portion thereof, wherein said modified 
complementarity-determining region, on portion thereof, comprises a different amino acid at 
one or more positions when compared m the corresponding donor complementarity- 
determining region amino acid reference Isequence and one or more portions of adjacent 
framework regions which are capable of hybridizing to said first population of 
oligonucleotides; and 

c) mixing said first and seconc^ populations of oligonucleotides so as to create 
overlapping oligonucleotides; and 

d) extending said overlapping oligonucleotides with a DNA polymerase under 
conditions such that a population of altered ught chain variable region encoding nucleic acids 
is constructed, wherein each altered light chain variable region encoding nucleic acid of said 
population of altered light chain variable regicm encoding nucleic acids encodes for a 
polypeptide, said polypeptide comprising i) a different amino acid at one or more positions 
when compared to said corresponding acceptor framework regions of said second reference 
sequence, and ii) a different amino acid at one oi more positions when compared to the 
corresponding donor complementarity-determinina region of said first reference sequence. 

58. (Amended) The method of Claim 57, whereip said visual representations of first and 
second reference sequences are in electronic form. 



59. The method of Claim 57, further comprising the step of (e) coexpressing said 
population of altered light chain variable region encoding nucleic acids with a heavy chain 
variable region encoding nucleic acid so as to produce a diverse population of altered 
heteromeric variable regions. 

60. The method of Claim 57, wherein said synthesizing comprises chemically synthesizing. 
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61. The method of Claim 57, wherein said acceptor is human. 



62. (Amended) A method of constructing a population of altered heavy chain variable 
region encoding nucleic acids, coimrising: 

a) providing visual representations of first and second reference amino acid 
sequences, said first reference amino\acid sequence comprising the sequence of a donor heavy 
chain variable region, said donor variable region comprising i) donor framework regions and 
ii) three donor complementarity-detenmning regions as defined by the combined definitions of 
Kabat and Chothia; said second reference amino acid sequence comprising the sequence of an 
acceptor heavy chain variable region coniprising acceptor framework regions; 

b) synthesizing i) a first population of oligonucleotides, comprising 
oligonucleotides encoding a modified heavA chain variable region framework region, or 
portion thereof, wherein said modified heavAchain variable region framework region, or 
portion thereof, contains a plurality of changed amino acids at one or more positions when 
compared to said acceptor framework regions oV said second reference sequence, wherein said 
framework positions of said modified heavy cham variable region that are changed are 
selected from among said acceptor framework posdtibns of said second reference sequence that 
differ at the corresponding position compared to tnb donor framework positions of said first 
reference sequence, and wherein said changed amin© acids were introduced through the use of 
codon-based mutagenesis; and ii) a second population of oligonucleotides, each encoding at 
least one modified complementarity-determining region, or portion thereof, wherein said 
modified complementarity-determining region, or portion thereof, comprises a different amino 
acid at one or more positions when compared to the coAesponding donor complementarity- 
determining region amino acid reference sequence, and wherein said different amino acid was 
introduced through the use of codon-based mutagenesis ana one or more portions of adjacent 
framework regions which are capable of hybridizing to said\first population of 
oligonucleotides; and 

c) mixing said first and second populations of oligApucleotides so as to create 
overlapping oligonucleotides; and 

d) treating said overlapping oligonucleotides under con\iitions such that a 
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population of altered heavy chain variable region encoding nucleic acids is constructed, 
wherein each altered heavy chain variable region encoding nucleic acid of said population of 
altered heavy chain variable region encoding nucleic acids encodes for a polypeptide, said 
polypeptide comprising i) a different amino acid at one or more positions when compared to 
said corresponding acceptor framework regions of said second reference sequence, and ii) a 
different amino acid at one or more positions when compared to the corresponding donor 
complementarity-determining region on said first reference sequence. 

63. (Amended) The method of Clainl 62, wherein said visual representations of first and 
second reference sequences are in electropic form. 

64. The method of Claim 62, further comprising the step of (e) coexpressing said 
population of altered heavy chain variable region encoding nucleic acids with a light chain 
variable region encoding nucleic acid so as to produce a diverse population of altered 
heteromeric variable regions. 

65. The method of Claim 62, wherein said synthesizing comprises chemically synthesizing. 

66. The method of Claim 62, wherein said acceptor is human. 



67. (Amended) A method of constructing a population of ahered light chain variable 
region encoding nucleic acids, comprising 

a) providing visual representations of first and second reference amino acid 
sequences, said first reference amirio acid sequence comprising the sequence of a donor light 
chain variable region, said donor variable remon comprising i) donor framework regions and 
ii) three donor complementarity-determining Regions as defined by the combined definitions of 
Kabat and Chothia; said second reference amino acid sequence comprising the sequence of an 
acceptor light chain variable region comprising au:ceptor framework regions; 

b) synthesizing i) a first population onoligonucleotides, comprising 
oligonucleotides encoding a modified light chain variable region framework region, or portion 
thereof, wherein said modified light chain variable region framework region, or portion 
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thereof, contains a plurality of cjianged amino acids at one or more positions when compared 
to said acceptor framework regions of said second reference sequence, wherein said 
framework positions of said modified light chain variable region that are changed are selected 
from among said acceptor framework positions of said second reference sequence that differ 
at the corresponding position compared to the donor framework positions of said first 
reference sequence, and wherein said changed amino acids were introduced through the use of 
codon-based mutagenesis; and ii) a second population of oligonucleotides, each encoding at 
least one modified complementarity\ietermining region, or portion thereof, wherein said 
modified complementarity-determining region, or portion thereof, comprises a different amino 
acid at one or more positions when compared to the corresponding donor complementarity- 
determining region amino acid reference sequence, and wherein said different amino acid was 
introduced through the use of codon-based mutagenesis and one or more portions of adjacent 
framework regions which are capable o^hybridizing to said first population of 
oligonucleotides; and 

c) mixing said first and secon^ populations of oligonucleotides so as to create 
overlapping oligonucleotides; and 

d) treating said overlapping olidonucleotides under conditions such that a 
population of altered light chain variable region encoding nucleic acids is constructed, wherein 
each altered light chain variable region encoaing nucleic acid of said population of altered 
light chain variable region encoding nucleic acids encodes for a polypeptide, said polypeptide 
comprising i) a different amino acid at one or more positions when compared to said 
corresponding acceptor framework regions of said second reference sequence, and ii) a 
different amino acid at one or more positions wmen compared to the corresponding donor 
complementarity-determining region of said first Ireference sequence. 



68. (Amended) The method of Claim 67, wherfein said visual representations of first and 
second reference sequences are in electronic form. 



69. The method of Claim 67, further comprising the step of (e) coexpressing said 
population of altered light chain variable region encoding nucleic acids with a heavy chain 
variable region encoding nucleic acid so as to produce a diverse population of altered 
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heteromeric variable regions. \ 

\ 

70. The method of Claim 67, wherein said synthesizing comprises chemically synthesizing. 

71. The method of Claim 67, wherein said acceptor is human. 
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